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• Slow Pyrolysis: Solid yield 33.1 wt%; Carbon content 64.3 wt% db
• Hydrothermal Carbonization: Effect of reaction severity increase (T, t)
• Decrease in solid yield from 72.6 to 51.0 wt% db







































Digestate 3.72 11.61 1.1∙10‐2
Hydrochar 250‐3 4.92 16.50 2.0∙10‐2








[mg/kg] Al B Ba Ca Cd Cr Cu Fe K Mg Mn Mo Na P Si Ti V Zn
Digestate 339 7.9 21 8315 2.9 3.1 7.2 387 9656 1224 70 7.6 1962 2751 812 9.7 2.9 41
Hydrochar 250‐3  720 4 26 11480 8.7 bdl 21 820 364 1850 125 bdl 73 7100 718 34 bdl bdl




Parameter Hydrochar 250‐3 Pyrochar EBC IBI D.L. 29 APRILE 2010, N. 75












H/Corg 1.06 0.5 <=0.7 <=0.7 <=0.7
O/Corg 0.2 0.07 <=0.4 Not required Not required
pH ‐ Value n.m. 9.4 Not required Not required 4‐12
Granulometry through 0.5mm
[% w/w] d.b. n.m. 71.2 Declaration Declaration Declaration


















250‐3 Pyrochar EBC IBI
D.L. 29 APRILE 
2010, N. 75








Co <0.1 <0.1 <0.1 Not required 40‐150 Not required








Mo 7.6 <0.1 22 Not required 5‐20 Not required












Element [mg/kg] Al B Ba Ca Cd Cu Fe K Mg Mn Mo Na P Si Ti Zn
Digestate 339 7.9 21 8315 2.9 7.2 387 9656 1224 70 7.6 1962 2751 812 9.7 41
Hydrochar 250‐3 720 4 26 11480 8.7 21 820 364 1850 125 bdl 73 7100 718 34 bdl
Liquid phase 250‐3 0.3 1.5 1.4 172 1.3 0.2 7.4 1153 117 1.7 0.2 249 bdl 362 1.6 1.9
bdl= below detection limit, 0.1 mg/kg
• Increase in reaction severity
increases inorganic concentration
• Temperature impacts more than
time
• Ca, Mg, P end up in hydrochar
• K in liquid
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Aqueous phase Acetic acid Furfural HMF
200‐0.5 0.65 0.16 <0.025
200‐3 1.72 0.21 <0.025
250‐0.5 2.68 <0.025 <0.025

























































Reactor heater temperature [°C] 600
Gas‐line heater temperature [°C] 550
Mean reactor temperature [°C] 506
Holding time [h] 1
Nitrogen flow [l/min] 5.0
Stirring system Active




T [°C] Time [h] B/W db [w/w] P0 [bar] HR mean [°C/min] T mean [°C] Pfin‐P0 [bar]
200 0.5 10% 20.15 33.96 201.27 0.99
200 3.0 10% 20.40 33.46 201.21 0.67
250 0.5 10% 45.23 42.97 251.49 1.41
250 3.0 10% 45.23 40.86 250.80 2.63
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HTC Product recovery and GC analyses methodology
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